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Investigation on Through-Flow Design Method for Compressor with

Viscosity and Mixing
CHEN Huanhuan, QIU Ming, LI Wenyu
(Aerospace Technology Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract ; In full consideraction of the effects of viscosity and turbulent mixing, a design method of compressor through—flow with
viscous band mixing in arbitrarily coordinate system is established, with the reference to turbulent diffusion G—C model and by
analogy with molecular viscosity introduced from turbulent viscosity coefficient. Based on axisymmetric flow, the governing
equation of viscous flow is derived, the key factor affecting the mixing coefficient is estimated, the specific value of turbulent
viscosity coefficient is obtained iteratively, and the turbulent mixing is realized. The viscous through—flow results are compared
with non—viscous through—flow and three—dimensional results for NASA ROTOR-37, which show that the through—flow design
method with viscosity and mixing, in comparison with non—viscous through—flow, works better at both design point and non-
design points, its program can effectively simulate the mixing effect with more accurate performance estimation, and the
reliability of the compressor through—flow design method is effectively improved.

Keywords : axial compressor; aerodynamic design; viscous through—flow; spanwise mixing; numerical simulation
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